OOHJcMHttr (JP) 02) £fc HE 4# Hp & SI (A) <ll)*fNi»£«#^ 

4S0B2OO3-81891 

(P2003-81891A) 
(43) 0 ¥/£l5<£ 3 £19 H (2003. 3. 19) 



F I f-?3->-(##> 
C0 7C 17/02 4H0 0 6 

17/25 

19/045 

21/06 



tt*lt* MM* m**<D*5 OL 5 H) 



(21) WWW 


WH2002 - 1781 63( P2002 - 1781 63) 


(7i)ta«A 


000002093 










<22) aw a 


¥j£l44£ 6^190 (2002. 6. 19) 














(31)fcfc***## 


WR2001 - 196169 (P2001 - 196169) 




sa>i 


(32)*5fcB 


¥£135? 6£28B (2001 . 6. 28) 






<33>*5fc«L£*g| 


0* (JP) 


(72)SM# 
























(74)<tflA 


100093285 



















(54) BH)4)«f*] 1, 2->?^DPX^>CD«ift^ 



(57) [«&] c*iE*n 

»-Xli : K<t/K*£***^fl**:tfXCc3Efc-r*X 
B 

*XX« : »-XWC«fcgf#6ft*tt**S*rra#* 

*«ra^T*l. 2— S>*nax*>*r»*Xfi 
I8HX*I : SfirX*Ite<£0f#e>**fcJ&*3W-r* 1 . 
2-^^PPxaf>4icott3ftix^U>«:SlS$*^*C 



(SDinta. 1 hn&*} 

C 0 7 C 17/02 
17/25 
19/045 
21/06 



t 



I 

[.UVRJtM ] K,1t!c/> l.4V*ftfc I . 2 i'Vini.i* 
>c>W,ft 

I.4Y : *lb****iK*.V( T ^XlCfcte 4 6 I. 

♦V 

^ *. I4Y : ?fl I IVtC J: ') Wi i i & * X* ft 4f°4 Z> *J X 

* I . 2 ^^(Mi;i 'v>iieWt^iiiCiCCj;»J. * 

**ftf/"f*l. 2 2>4MMix V>£ft£ I.IV 

?fl ■ r.l*»! : '. I.IVtCJ:*)»ri#i6tt*4rftfrt * I . 

2 i> 'J H 1 1 . ;i . * > 1 1 ' COUi * £ :r. ■/ U > £ /* Lo £ U 6 C 10 

£ cc J: * J 1 , 2 S>^i.ivm.^>4:W4 111? 

[*A*nr<n 91 - Mvtcj:u?yr>ti*tt«*ftfri 4 

vmti -6CitcJ;*j »f,h/ctf)r*6^K1i I .WAX 
42*#**afc>WI 1 XkMf»**2 Bdl»W 1.2 ^fi' 

mrax4vi : m r.mcj:owr>*i* 1 . 2 j/fimx 

1. Z-i? 9 uu* 9 XDWBt'h'tJi, 

Bit i:« : \:fMc£*)tilhti&KSH» 1 . 2 

n rJ x * > fcififbi:' - *fb**K:||!4#W* 6 X4M 

o» l.4Slc/jn*> K3dOT.ff**TT*3A*S! 1 XttMl* 

wzeiioi, 2-^^nnx^>coWift^^. 

mAXIl : »EX«CCj; , 0»f>ti^lti<t^--^iWb* 30 
T*X4§ 
[0001] 

x*>©imtfftrciW**fc^**. »c»o<tt. 
*{b40R£***SW*£#XK£!ftU f#6n*** 

JRixf u>%JKlc;3WC4«cJ:»), 1. 2-^^n 40 
[0 002 3 

C6£^co^?ffJj ] 1. 2— ^anx£>*ffc&'r*#& 
[0 00 3] 



t.vnn x 0 0 ,'i h 1 « 9 1 

lt.tJ-U-6c.£(f.J.*). 1. 2 yViiin.^>TO4 
[0 00 4] 

[law***** z>rctt>o>\ -m -4 /j:^*,. ^^Hjiu. i- 

20 14V : *fb******.Wf **/X«C*«M' * L 
4V 

m ' 1.4V : tn i:4VCCJ:0Wr>ti6tt4;*ftft'4'&'>;< 
*1, 2 ix*Hi-i:r.*>±f8fte«5li*C±tcJ:»j, Hi 
ttWCfi 1 . 2 >^uux*>*ft* r.w 

r.« : . M¥.ccj:»j»*ti****affT* 1 . 

2 - i;$Mirix*>i|io**£x* U>£/KlC.;?ii"6C 
ttCfcO I. 2 ^'-MU:ix*>£f9* 1.47 
[0 0 0 5] 

[ %H!J<30*JtJltro ] * SfeHJKC I > r fljl > fi tl ^ mi 

ttjo** y>(b«ifc. wmfb4c*totxuiu*fbhttcN 

[0 0 0 6] *»WCCtet7 6^-X49.tW. iUib^K** 
JfiJT^^^T^^xcC^lftTi r.42r*>&. m{b7K3R4: 

^W^cd^^ft. ^^cDittJR^^rs^xrfttfbr 
** ^ma^Mwr e> c t tc j; 0 tti«£ r*r ^> ^ x cc * 

-6 ^x v mi tr* c <b cc «t 0 m** ^ a 
xicgmrzumK ***rttfb**«:tt*«:a!*^ 

[0007] *»wtc*sw4»z:xfiitt. m-xmc 
£y)&ht\z>te**:sm'?z>x**z 1 . 2-^^ppx 
^viftttta^^cdcc*:^, ******* 1. 2- 

*1. 2-^^OPx^r>d««i3tt*^ttiUria:, 
«RjR«*ffll>T«l*3'tt**tt^*tf 6n*. 9ftiR*Srt 

-r*xrw*Lt\ **^^w**^x£ 1 , 2-^^ 

dPX^><h^ll!lt^-ti:*MEa[«- 5 0-2 0 0-C, 
L<ti- 10-10 0'C, »c*f*o<w:. 0-100 

13, -^2 00"Ci:»3 4>ftt>«^lctt;, 1, 2-^^n 
nx^>cc**^-h^cc®^$n^c^c<b^** 0 ffi^J 

tiO, 1 -2MPartTt^n6. ^H^I^O. IMPa 
t>(5^«^Cci3:, 1, 2— ^ppx*>icJS3R# 



(3) 



2003-81891 



ztt&ihz. i, 2-^?ppx2>cd*&, 
^w**#*^c>£j&mstc*tL-co. 1-20015 

S> BSiKttl-10061, »c»*KW. 1- 
5 OfgS-C^S&Sfi*. 1. 2-^*ppx*>cqS# 

2 -i^PPX*><D«*i»£"C 

C0 00 8 ] *&^ctfc(,>TU\ m-xfiiSffxxficD 10 

WCC. S&-XflK<*0f3^££fc*^T£#X£> 

[0009] *&wtc*$v z>m=xmt\t. m-xficc 

^*V-^*m£^&Z>ttte&*) 1 , 2-^* 
ppx*>£f!|*xfrc*£„ l. 2-^*ppx*> 

t&-czz>. ic±x-\x, mmcom^, ±a«n. 2—^ 

BOSE^tt, SMtO. 
Sfcifi&tt, 0-5 0 0'C, W*L<li, 20-300 

•c, RCCjff*0<l*, 2 0-2 0 vcvmitiz. 1. 

£&a*, l. 2— ^ppx£>t£cDJfi*icto;irSijcQ 

£^T$~£ 1 . 2— ^^PPx £><tx?- 

OkJ) 1: t ^^t^l, 2-y*Pax*>R 
^/X«x^U>(D^. &07X»^P-b^(DM 

Rtf/XWJ^#*ra. J»**S*r^ 1 , 2->>*P 
P x * > & / X » x ~P U > £ ^» T * C 1 1 C J; 0 *ft @ 

%»^$-tt/co. teVP-fexQ(»agit L/rttmix-r^c 40 
Ht*^. ffe^P^xoawiii ltm\ j& 
<ttxjU*y^-S¥&:7"^> h^>, 1. 2— jPfrnpx 

[ooio] #£9i«:*$w*$&raxfiitt. sbhx*ik 
jr^tf^n^i. 2 - ^^ppx^>w~gc^r.x^i 



zm-rze tt>m*ui> (02 > . 

[0 0 1 1 ] #fcWctett**£Xfl<L«:, mraxjicc 
J:0ft*6*i&«iftro l . 2 -^ppx* trx 

Ji/iiaft4c*cc(m»>»r*xg-c**. w^feut 

t*. *-XS, m-XfS. »HXffiR^*HXStcJ« 

»£Ig*Wf^tliW*U> (0 3) B 
[0012] #»W«c*iWa»AX*I£l*, 3IEXIMCC 

wcfcuTu, m-T.m. 3*hx*i, s&ax 

H&tfSBEXflCCttl*. »AXfI«rr*C£#»*L 
l> (04 ) . 
[0013] 

mmm\ 

[ ] p»9(D^liS 1 CC^T««CC»|£L. < ) P*9<D 

3i»^«H 1 tc^-rx h 'j - AicfctiE-rs. wk*3R* 

**££»T*#*lcSa*r*Xfl [ l ] * HCth 

«fc****s-r**/* <a> 1 

0. 6 k g/h r**t*Wtc«*&U J£*J 0 . 6 MP 

a. &&3 o o*c-3 8 0*crst£;^fi^ t^ft*J£ 

*<t> a- 1 CC^-*fi^(Di&jR££W*&#X<b>9. 
2 kar/h r*M#fcft*. &1>T. Jfi3&*&ftr&#* 
<b>^r%iRtS[2] ^iittttlc«»U HWci. 2- 
i/i;uax^><c>l OOkg/hr £ifcftffJK:&*& 
U tSTiJIVjO. 5 MP a. *SlIiBJK 5 'C , 1 

7n > rilS5cott3R*«fl'rs 1 . 2-^*nux*>*JJS 
« <e> «l*t: % 1. 2-^^PPx^> 

«rWfi-r«Sl&S [ 3 ] -s. ^« [ 2 ] Ot££8|S*>6 
t#6n6^*^^Wf^>l , 2-V^aax^>tSJBW 
<e) «iUmccftldt. RI**cx^i/> 1 . 5kg/ 
h r %2k1ttmicm&U. i£t)0. 3MPa. SK120 
'CtcaWfff *3R*S«rS 1 . 2-i^ppx* 
>tgfi£« < e > *<Ottl*** 1 . 2-i^^PPX^>CC^ 
Jft^n. 1, 2-5**UPX*> <f > * 

[0014] 

[^1 ] 





<a> 


<b> 


























36.6 
















34 9 






3 L 




ft* 


48.2 


66 6 




85.0 






fit* 


LB .1 


9.6 




1 6.0 












>99 




98.9 


| >99 



CD 



(IMA : *»'>«> 

'yuin.'y >c/> «; »/ Y V ^ 1.4V I 4 1 *v 'ArttiM I i lu'l 
Web ci*r>#i<& i , 2 2>*uu:i.v> < r> 4-a« 

WCcfWft U . 1.2 S/flMi :r. V > < r. ) it 



MIWX DOM H I H ill 
(> 

* 1 mi 1 (k > Wtc> -c . I . 



111 V> U> fcifttffKCfJUfrf*^ HULL'. 



is *J \ \ 

>\>tm 



fl** <h> ft* I V- 

[DOIIi] 
[/<2] 





<«.» 




<«•> 
































:mi>i 














;m.u 


** 


















mm 




w>.n 




Hi, 0 










mm 


Hi 1 


(IS 




If. 0 










1 , ? - ~S 9 n n -t ^ > 










un.H 
























on 1 



[0017] 

<t*jR*fe**ftm*#*K£:teu racism** 

SAT*//** I. 2 -^*iJrJx*><hf*W3tt. 
^n*ni*£#*rr«5 1 . 2 - ^*nnx*>4i<7>JU3& 

[W3 3 ^^T«l/C»7P-^TWr*6. 30 
2 ftttJS * 



3 1.2 v*nux*>£WBr*htlkBS 

4 1. 2 - ■is9vJU.r.*>WV *4 V&WIt 

5 1, 2 -^^nnx^xoi^lc^ 

c 1,2 — V Z rJ rJ x £ > 

e ttlSiSlfti 1 , 2 £;*UPX*r>ftSlSW 

f 1, 2-^^nnx»> 

g Kfo 1 . 2 i-^tf px*> 

h mtK^)it&\tlk& 

i EUttrxji 



l ] 



IT L 



[02] 



J7^ 



C5) 



*£RJ2 0 0 3 -81891 



[03] 



[84] 



F £-AC#^) 4H006 M02 AC13 AC 30 BC10 BD31 
BD34 B051 BD52 BD70 BE53 



(19) 



J 



EuropBischea Patentamt 
European Patent Office 
Office europeen dee brevets 



(11) 



EP 1 411 027 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



t A 0\ 

(43) 


Date of publication: 


(51) 


Int CI. 7 : UO I D 7/U i 




21 .04.2004 Bulletin 2004/1 7 








(86) 


International application number: 


(21) 


Application number: 02741220.4 




PCT/JP2002/006172 


(22) 


Date of filing: 20.06.2002 


(87) 


International publication number: 






WO 2003/002453 (09.01 .2003 Gazette 2003/02) 


(84) 


Designated Contracting States: 


(72) 


Inventors: 




AT BE CH CY DE DK ES Fl FR QB QR IE IT LI LU 


• 


OKU, Norlakl 




MCNLPTSETR 




Ichihera-shl, Chlba 290-0035 (JP) 




Designated Extension States: 


• 


SEO, Tateo 




AL LT LV MK RO SI 




Chuo-ku, Chlba-shl, Chlba 260-0042 (JP) 






• 


IWANAGA, Kiyoshl 


(30) 


Priority: 28.06.2001 JP 2001196168 




Mldorl-ku, Chlba-shl, Chlba 266-0000 (JP) 


28.06.2001 JP 2001196169 










(74) 


Representative: VOSSIUS & PARTNER 


(71) 


Applicant: Sumitomo Chemical Company, 




Slebertstrasse 4 


Limited 




81675 MOnchen (DE) 




Osaka-shi Osaka 541-8550 (JP) 







(54) METHOD OF CHLORINE PURIFICATION AND PROCESS FOR PRODUCING 
1 &cornma ;2− DIC HLORO ETHANE 



(57) A method for chlorine purification In which 
crude chlorine containing nitrogen and/or oxygen is pu- 
rified to separate the nitrogen and oxygen from the chlo- 
ride, characterized in that the crude chlorine containing 
nitrogen and/or oxygen Is contacted with 1,2-dichlo- 



roethane to cause the 1 ,2-dichloroethane to absorb the 
chlorine contained in the crude chlorine, and a process 
for producing 1 ,2-dichloroethane which comprises re- 
acting ethylene with the chlorine contained in the chlo- 
rine containing 1 ,2-dichloroethane. 
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Description 

TECHNICAL F ILLD 

5 [0001] Tho prosont Invonlion relates to a mothod (or purifying chlorine and a process for producing 1,2-diohlo 
roothano, Moro particularly, tho prosont Invontion rolal06 to a mothod for purifying chlorlno oxcollont In separation 
efficiency, which comprisos separating nitrogon and/or oxygon from crudo chlorlno containing nitrogon and/or oxygon, 
and a process for producing 1 .? dichloroothano, which comprisos roacting chlorino contalnod in 1 ,2-dichloroothano 
containing chlorlno with othylono, and both mothods aro oxtromoly advantageous ones from viewpoints of Installation 

to cost and running cost 

BACKGROUND ART 

[0002] As a method for purifying chlorino, which comprisos separating nitrogon and/or oxygen from crudo chlorino 
is containing nitrogon and/or oxygon, a mothod tor soparatlng a liquid or gas containing chlorlno as a major componont 
and a gas containing nitrogen and/or oxygon as major components by compressing and/or cooling, Is Illustrated, but 
there are problems that not only tho compressing and/or cooling requires great energy, but also the installation cost is 
large and separation efficiency Is bad. 

[0003] Further, as a method for producing 1,2-dlchloroethano by roacting chlorine with ethylene, for example a 
20 method of reacting chlorine with ethylene by supplying simultaneously chlorine purified by the above-mentioned method 
and ethylene Into 1 ,2-dlchloroethane, Is known. 

Disclosure of the Invontion 

25 [0004] An objoct of tho prosont Invention Is to provide, In a mothod for purifying chlorine by separating nitrogon and/ 
or oxygen from crude chlorine containing nitrogen and/or oxygen, a chlorine purification method which is excellent In 
separation efficiency and extremely advantageous from viewpoints of installation cost and running cost, namely, a 
method for purifying chlorine by separating nitrogen and/or oxygen from crude chlorine containing nitrogen and/or 
oxygen, wherein the method which comprises contacting crude chlorine containing nitrogen and/or oxygen with 

30 1 ,2-dichloroethane to cause the 1 ,2-dichloroethane to absorb chlorine contained In the crude chlorine containing ni- 
trogen and/or oxygen. 

[0005] Further, another objoct of tho present Invention Is to provide a method for producing 1 ,2-dlchloroethane which 
is extremely advantageous from viewpoints of installation cost and running cost, namely a process for producing 
1 ,2-dichloroethane, which comprises reacting chlorine contained In 1 ,2-dlchloroethane containing chlorine with ethyl- 
35 ene, 

[0006] That is, the present invention is based on new findings that a difference of solubility to 1 ,2-dichloroethane 
between chlorine and nitrogen and/or oxygen, is large, and excellent separation efficiency, further suppression of in- 
stallation cost and running cost can be attained by utilizing the difference. 

[0007] Furthermore, other objects and advantages of the present invention will be apparent from the following de- 
40 scriptions 

Brief Description of the Drawings 

[0008] 

45 

Fig. 1 shows a flow of purification of chlorine of the present invention. 

Fig. 2 shows a flow of an example of production of 1 ,2-dichloroethane. 

Figs. 3 to 8 show flows of other examples of production of 1 ,2-dlchloroethane. 

50 Explanation of symbols 

[0009] 

1 . Absorbing column, 2. Cooler, 3. Reactor for producing 1 ,2-dichloroethane, 4. Pre-heater of 1 ,2-dichloroethane 
55 containing chlorine, 5. Heat exchanger for generating steam, 

6. First step (step of converting hydrogen chloride into chlorine-containing gas), 7. Second step (absorbing column), 

8. Third step (reactor for producing 1 ,2-dichloroethane), 

9. Fourth step (Recycle step of 1 ,2-dichloroethane), 10. Fifth step(Pyrolyzer) of 1 ,2-dichloroethane), 11 . Sixth step 
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(step of separating vinyl chloride and hydrogen chloride, and recycling the hydrogen chloride), a. Crude chlorine 
containing nitrogen and/or oxygen, b, b\ 1 ,2-dichloroethane, 

c. 1 ,2-dlchloroethane bottom liquid containing chlorine, d. Gas containing nitrogen and/or oxygen, d'. Non-con- 
densation gas, E. Ethylene, e. 1 ,2-dichloroethane containing chlorine, 
5 f. Pre-heated 1 ,2-dichloroethane containing chlorine, g. Gas Containing hydrogen chloride, h. Gas containing chlo- 

rine, 

i. Unabsorbed gas, j. 1 ,2-dichloroethane as product, k. Vinyl chloride and hydrogen chloride, I. Vinyl chloride, m. 
Hydrogen chloride 

10 Best Mode for Carrying out the Invention 

[0010] As crude chlorine containing nitrogen and/or oxygen (herein -after, sometimes referred to simply as "crude 
chlorine") used in the present invention, crude chlorine further containing a gas such as argon, carbon dioxide, carbon 
mono oxide, or an organic compound, may be used. 
15 [0011] In the present invention, as shown in Fig. 1 , 1 ,2-dichloroethane containing chlorine as a bottom liquid(c) is 
obtained by contacting crude chlorine containing nitrogen and/or oxygen(a) with 1 ,2-dichloroethane(b) thereby to cause 
the 1 ,2-dichloroethane to absorb chlorine contained in the crude chlorine. Excellent separation efficiency, and further 
suppression of installation cost and running cost can be attained by this matter. 

[0012] A contact temperature of the crude chlorine wtth 1 ,2-dlchloroethane Is -50 to 200°C, preferably -1 0 to 1 00°C, 
20 further preferably 0 to 1 00°C. When the temperature is lower than -50 9 C, it may become disadvantageous in economical 
because the installation cost becomes high. On the other hand, when higher than 200°C, chlorine may be insufficiently 
absorbed into 1 ,2-dichloroethane. 

[0013] The contact is earned out under a pressure of 0.1 to 2 MPa. When the pressure is lower than 0.1 M Pa, chlorine 
may be Insufficiently absorbed into 1 ,2-dichloroethane, on the other hand, when higher than 2MPa, it may become 

25 disadvantageous in economical because the installation cost becomes high. 

[0014] A used amount of 1 ,2-dichloroethane is usually 0.1 to 200 times by weight, preferably 1 to 1 00 times by weigh, 
further preferably 1 to 50 times by weight to the amount of chlorine contained in the crude chlorine. When the amount 
of 1 ,2-dichloroethane is less than 0.1 times by weight, chlorine may be insufficiently absorbed into 1 ,2-dlchloroethane, 
on the other hand, when the amount of 1 ,2-dichloroethane is more than 200 times by weight, it may become disad- 

30 vantageous in economical because the installation cost becomes high. 

[001 5] After a 1 ,2-dichloroethane bottom liquid(c) of a column containing chlorine obtained by absorbing chlorine in 
the crude chlorine Into 1 ,2-dichloroethane, Is usually separated into chlorine and 1 ,3 dichloroethane, 1 ,2-dlchloroethane 
can be recycled. 

[0016] As shown in Fig. 1 , a gas(d) containing nitrogen and/or oxygen not absorbed into 1 ,2-dichloroethane is dis- 
ss charged from the top of the column, but after the gas (d) is cooled with a cooler 2 to condense 1 ,2-dichloroethane 
thereby to separate from a no n -condensation gas (d') for recovering 1 ,2-dichloroethane contained in the gas, the 
1 ,2-dichloroethane can be recycled. 

[001 7] As the cooler, a heat exchanger is used, it is cooled with one stage or multi stages, and the temperature after 
cooled Is -50 to 40°C. 

40 [0018] A loss of 1 ,2-dichtoroethane becomes smaller with lowering of the cooling temperature. It is preferable from 
viewpoints of safe operations of apparatuses to adjust concentrations of 1 ,2-dlchloroethane In an absorbing column, 
a cooler, a drum, piping and the like out of the range of explosion. 

[0019] In the present invention, it is preferable for improving contact efficiency to contact the crude chlorine with 
1 ,2-dichloroethane using an absorbing column 1 . It is more preferable for improving contact efficiency to use packing 
45 and plates in the absorbing column. 

[0020] In the present invention, it is preferable to supply 1 ,2-dichloroethane to an upper part of a supply part of crude 
chlorine of the absorbing column. 

[0021] In the present invention, it is preferable to use crude chlorine containing nitrogen and/or oxygen obtained by 
a catalytic oxidation and/or electrolysis of hydrogen chloride. 
50 [0022] Among these, it is preferable to use crude chlorine containing nitrogen anchor oxygen obtained by oxidizing 
hydrogen chloride with an oxygen -containing gas In the presence of a catalyst containing ruthenium oxide. 
[0023] Next, a process for producing 1 ,2-dichloroethane by reacting chlorine contained in 1 ,2-dichloroethane con- 
taining chlorine with ethylene, is described in detail. 

[0024] In the present invention, as shown in Fig. 2, chlorine contained in 1 ,2-dichloroethane containing chlorine (e) 
55 is reacted with ethylene (E) In a reactor 3. 

[0025] A chlorine concentration in the 1 ,2-dichloroethane containing chlorine is 0.01% by weight or more, preferably 
0 1% by weight or more, more preferably 1% by weight or more. When the chlorine concentration is less than 0.01% 
by weight, It may becomes disadvantageous in economical because the installation costs become high. The upper 
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limit of Iho concentration Is a saluratod concentration Ihnroof, and can ho dolorminod by tomporaturo and pressuro 
[0026] As a mothod of reading chlorine In 1,2 dichloroothano containing chlorlno with ethylene, a fixed bed flow 
method, fluldl/od bod flow molhod or homogonous systom flow mothod is glvon. and can bo carriod out in both of a 
liquid phaso Hnd gas phaso \ or oxamplo, in a caao of tho liquid phaso, It can bo carriod out by dissolving a catalyst 
5 in 1 ,2 dichloroothano producod It Is carriod out undor a pressuro of 0 1 to 5MPa It is carriod out at a temperature of 
0 to 500°C ( proforably 20 to 300"C, moro proforably 20 to 200°C 

[0027] Whon chlorlno In 1 ,2-dlchloroothano is roactod with othylono, anothor chlorino may bo tod in addition to the 
chlorine in 1,2 dichloroothano. 

[0028] In tho prosont Invention, It Is preferable from tho viewpoint of suppression of running costs to conduct heat 
10 recovery of a roaclion hoal oblainod by reacting 1 2-dichloroothano containing chlorlno with othylono (tho generated 
heat quantity Is 1 B0 kJ por 1 mol of chlorino) as heat rosourcos for pro hoatlng of 1 ,2-dichloroethane containing chlorine 
and/or ethylene, or for anothor procoss, 

[0029] For examplo, heat recovory can bo attained by pro-hoatlng 1 ,2-dlchloroothano containing chlorine and/or 
ethylene with a roaclion liquid and/or reaction gas of which tho tomporaturo has boen raised by the roaction (Fig 3) 

f5 [0030] Further, It Is posslblo to generate steam by a heat oxchango with water and to recover tho heat as a hoat 
resource for another process (Fig. 4). As a heat resource for anothor process, for example, It can be utilized for pre- 
heating of a re-boiler, reactor and/or cracker in a vinyl chloride production plant or a 1 ,2-dichloroethane production plant. 
[0031 ] In tho prosont Invention, it is preferable on points of raw matorlal and Installation costs that 1 ,2-dlchioroothano 
containing chlorlno Is one obtained by contacting crude chlorine containing nitrogen and/or oxygen above-mentioned 

20 with 1 ,2-dichloroethane. Further, it is preferable that 1 ,2-dichloroethane Is one obtained by reacting chlorine contained 
In 1 ,2-dichloroethane containing chlorine with ethylene. 

[0032] Furthermore, another ombodlmont of 1 ,2-dlchlorocthanc production Is described using Fig. 5. 
[0033] First, In the first step 6, hydrogen chloride in a hydrogen chloride-containinggas (g) is converted into achlorine- 
contalnlng gas (h). As hydrogen chloride, any hydrogen chloride-containing gas generated by pyrorysls of a chlorine 
25 compound, a reaction with phosgene, do-hydrogon chloride reaction or chlorination of an organic compound, or com- 
bustion in an incinerator, can be used. 

[0034] As methods of converting hydrogen chloride into chlorine, there are listed a method of converting Into a chlo- 
rine-containing gas by oxidizing hydrogen chloride with a oxygon-containing gas such as air In the presence of a catalyst 
and a method of converting Into a chlorine-containing gas by electrolysis of hydrogen chloride. In these, a method of 
30 converting into a chlorine-containing gas by oxidising hydrogen chloride with a oxygen-containing gas in the presence 
of a catalyst containing ruthenium oxide, Is preferable because It can convert hydrogen chloride into chlorine at high 
yield. 

[0035] Subsequently, In the second step 7, 1 ,2-dichloroethane containing chlorine (c) Is obtained by contacting a 
chlorine-containing gas (h) obtained In the first step 6 with 1 ,2-dichioroethane thereby absorbing chlorine into 1 ,2-dlchlo- 
35 roethane. The production of 1 ,2-dichloroethane is that as described above. In addition, gas not absorbed Is discharged 
from the top of the column. 

[0036] Further, ft is preferable to set up, between the first step 6 and second step 7, a step of separating into a 
solution containing hydrogen chloride and water as main components, and a gas containing chlorine, by contacting a 
chlorine-containing gas (h) obtained in the first step 6 with water and/or hydrochloric acid, and/or a step of removing 
40 water in the chlorine-containing gas. 

[0037] In the third step 8, 1 ,2-dlchloroethane (b') Is obtained by reacting chlorine contained In 1 ,2-dichloroethane 
containing chlorine (c) obtained in the second step 7 with ethylene. 

[0038] The method of reacting chlorine in 1 ,2-dichloroethane containing chlorine (c) with ethylene is as described 
above. 

45 [0039] Moreover, In the embodiment of the present Invention, It Is preferable to set up a fourth step 9 In addition to 
the first, second and third steps (Fig. 6). 

[0040] The fourth step 9 Is a step for feeding a part of 1 ,2-dichloroethane obtained In the third step 8 Into the second 
step 7 for recycling, and getting the remained 1 ,2-dlchloroethane as product (J) 

[0041] Furthermore, in Fig. 7, a step (fifth step 10) of obtaining vinyl chloride and hydrogen chloride (k) by pyrolysis 
so of 1 ,2-dichloroethane as product (j) obtained in the fourth step 9, is added, and there is an advantage that recycle of 

hydrogen chloride produced by pyrorysls is possible In addition to advantages described above. 

[0042] Moreover, in Fig. 8, as a sixth step 11 , a step of separating (k) obtained in the fifth step 10 into vinyl chloride 

(I) and hydrogen chloride(m), and feeding hydrogen chloride (m) into the first step 6 for recycling, is added. According 

to this process, a process for producing vinyl chloride; containing the purification step of chlorine containing contacting 
55 of the chlorine-containing gas with 1 ,2-dichloroethane as described above and the step of producing 1 , 2-dlchloroethane 

by reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene; and further using hydrogen chloride as a 

starting material which can be recycled, can be also preferably provided. 
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EXAMPLE 

[0043] The present invention is described by Examples below. 
Example 1 

[0044] As shown by the flow of Fig. 1 , when 60 t/hr of crude chlorine (a) containing nitrogen and oxygen having a 
composition shown in Table 1 , and 300 t/hr of 1 ,2-dichloroethane(b) are continuously fed into an absorbing column 1 
having a theoretical plate number of 1 0 equipped with a cooler 2, and contacted under conditions of a pressure of the 
top of the column of 0.5 MPa, a temperature of the top of the column of 5°C, and a temperature of the bottom of the 
column of 18 °C to obtain 320 t/hr of 1 ,2-dichloroethane (c) containing chlorine having a composition shown in Table 
1 as a bottom liquid. From the cooler 2 of the top of the column, 40 t/hr of a non-condensation gas component (d 1 ) 
having a composition shown In Table 1 Is obtained. 



Table 1 





a 


b 


c 


d' 


Components 










Chlorine 


34.0 




6.3 


1.0 


Nitrogen 


56.7 




0.1 


B4.2 


Oxygen 


9.3 




<0.1 


14.0 


1 ,2-dichloroethane 




>99 


936 


OB 


(Unit: %by weight) 



Example 2 

[0045] When into a reactor 3 shown in Fig. 2, 100 t/hr of a liquid (e) having a composition composed of 0.1 % by 
weight of nitrogen, 94 % byweight of 1 ,2-dichloroethane and 5.9% by weight of chlorine, and 2.3 t/hr of ethylene (B) 
are continuously fed, and these are contacted under conditions of a pressure of 0.3 MPa and a temperature of 1 00°C 
(conversion: 100%), 1 ,2-dichloroethane(b) having a chlorine content of less than 0.01% by weight is obtained. 

Example 3 

[0046] Into a pre-heater 4 shown in Fig 3, 1 00 t/hr of a liquid (e) (20°C) having a composition composed of 1 % by 
weight of nitrogen , 90 % byweight of 1 ,2-dichloroethane and 9% by weight of chlorine, and 1 04 t/hr of 1 ,2-dichloroethane 
(b) (1O0°C) having a chlorine concentration of less than 0.01% by weight obtained in a reactor 3, are continuously fed. 
By an indirect heat exchange in the pre-heater 4,1 ,2-dlchloroethane(b) becomes 40°C in temperature, and Is contin- 
uously discharged to out of the system. A liquid(f) heated to B0°C is obtained and is continuously fed into a reactor 3. 
Simultaneously, ethylene(E) is continuously fed at 4 t/hr into the reactor 3 and is contacted under conditions of a 
pressure of 0.3 MPa and a temperature of 100°C to obtain 1 ,2-dichloroethane(b) having a chlorine concentration of 
less than 0.01% by weight. As described above, a continuous system for heat recovery in which a part or all of heat 
generated in the reactor 3 is used for pre-heating of (e) through the pre-heater 4, is possible. 

Example 4 

[0047] Into a reactor 3 shown in Fig 4, 100 t/hr of a liquid (e) having a composition composed of 1 % by weight of 
nitrogen, 90 % by weight of 1 ,2-dichloroethane and 9% by weight of chlorine, and 4 t/hr of ethylene(E) are continuously 
fed and contacted under conditions of a pressure of 0.4 MPa and a temperature of 100°C, 1 ,2-dichloroethane (b) 
(135°C) having a chlorine content of less than 0.01% by weight is obtained. 

[0048] Subsequently, when 104 t/hr of (b) (135°C) and 4 t/hr of water (20*C) are continuously fed Into a heat ex- 
changer for generating steam 5, to utilize a heat generated by condensation of 1 ,2-dichloroethane (b) and to carry out 
indirect heat exchange for generating steam from water, steam(1 25°C) Is generated and continuously discharged out 
of the system. 

[0049] As described above, a continuous system for heat recovery in which a part or all of heat generated in the 
reactor 3 is recovered as steam through the heat exchanger for generating steam 5, is possible. 
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ExHmpIo h 

[0050] As shown by h flow of Fig. 5, whon, Into Iho sixth stop of convortlnghydrogon chlorido Into chlorino-contalnlng 
gHS, 10 6 kg/hr of h gas (g) containing nitrogon, oxygon Hnd hydrogen chlorido having h composition shown in Tablo 

s 2 is continuously tod to carry out n reaction under a pressure of 0 6 MPa at a temperature of 300 lo 380°C In the 
presenco of a catalyst undor a convorsion of 85%, and unroactod hydrogon chlorido and wator produced from tho 
obtained gas is soparatod and driod, 9,2 kg/hr of chlorino containing gas (h) having a composition shown in Table 2 is 
obtained Subsoquontly, whon chlorino-containing gas (h) is continuously lod Into an absorbing column 7, simultane- 
ously, 100 kg/hr of 1 ,2-dlchloroothano(b) Is continuously tod to contact thorn undor conditions of a prossuro of tho top 

io of the column of 0.5 MPa, a tomporaturo of tho top of tho column of 5"C, a lomperaluro of Iho bottom or tho column 
of 18 °C, a gas (I) not absorbed having a composition shown In Tablo 2 Is obtained from the top of tho column, and 
1 ,2-dichloroothano (c) containing chlorino having a composition shown In Tablo 2 Is obtained as a bottom liquid. Sub 
sequontly, whon, Into a roactor 8 for producing 1 ,2-dlchloroothano, tho bottom liquid of 1 ,2-dlchloroothano (c) containing 
chlorino obtainod from tho bottom of tho absorbing column 7 is continuously fod, simultaneously, 1 5 kg/hr of olhylono 

is (E) is continuously fod, and conditions aro adjusted at a prossuro of 0.3 MPb and tomporaturo of 120°C, chlorine In 
the bottom liquid of 1 ,2-dichloroethano (o) containing chlorine, Is convortod Into 1 ,2-dichloroethano to obtain 1 ,2-dlchlo- 
roethane (b') A composition of each of streams is shown in Table 2. 



Table 2 





g 


h 


b 


I 


c 


b' 


Component 














Hydrogen chloride 


36 6 












Chlorine 




34.9 






3.1 




Nitrogen 


48.2 


55 6 




85.0 






Oxygen 


15.1 


9.6 




15.0 






1,2-dichloroethane 






>99 




96 9 


>99 



Example 6 

30 

[0051] As shown by a flow of Fig. 7, when 1 ,2-dlchloroethane (b 1 ) obtained by the same method as in Example 5 is 
continuously fed Into the step 9 of recycle of 1 ,2-dichloroethane and a part of them is recycled to an absorbing column 
7 as 1 ,2-dichloroethane (b), 1 ,2-dlchloroethane as product (j) l8 obtained. Subsequently, when 1 ,2-dichloroethane as 
product (j) is continuously fed into apyroly/erof 1,2-dichloroethane 10, vinyl chloride and hydrogen chloride (k) is ob- 
35 talned. A composition of each of streams Is shown In Table 3. 



Table 3 
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h 


b 


I 


c 


b' 


J 


k 


Component 


















Hydrogen chloride 


36.6 














36.9 


Chlorine 




34.9 






3.1 








Nitrogen 


48.2 


55.6 




85.0 










Oxygen 


15.1 


9.6 




15.0 










1 ,2-dichloroethane 






>99 




96.9 


>99 


>99 




Vinyl chloride 
















63.1 


(Unit: % by weig 


ht) 



so INDUSTRIAL APPLICABILITY 

[0052] As described above, according to the present invention, there can be provided, in a method for purifying 
chlorine by separating nitrogen and/or oxygen from crude chlorine containing nitrogen and/or oxygen, a method for 
purifying chlorine, which comprises contacting crude chlorine containing nitrogen and/or oxygen with 1,2-dichlo- 
55 roethane thereby allowing to absorb chlorine in crude chlorine; and a method for producing 1 ,2-dichloroethane, which 
comprises reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene. In addition, these methods can be 
used as a step in vinyl chloride production in which hydrogen chloride is used as a starting material which is capable 
of recycling. 
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Claims 

1 . A method for purifying chlorine which comprises separating nitrogen and/or oxygen from crude chlorine containing 
nitrogen and/or oxygen, wherein the method comprising contacting the crude chlorine containing nitrogen and/or 
oxygen with 1 ,2-dlchloroethane thereby allowing to absorb chlorine In the crude chlorine containing nitrogen and/ 
or oxygen into 1 ,2-dichloroethane. 

2. The method for purifying chlorine according to claim 1, which comprises feeding the crude chlorine containing 
nitrogen and/or oxygen and 1 ,2-dichloroethane Into an absorbing column to contact them. 

3. The method for purifying chlorine according to claim 2, wherein 1 ,2-dichloroethane is supplied to an upper part of 
a supply part of the absorbing column to which the crude chlorine containing nitrogen and/or oxygen is supplied. 

4. The method for purifying chlorine according to claim 2, wherein the crude chlorine containing nitrogen and/or 
oxygen Is one obtained by catalytic oxidation and/or electrolysis of hydrogen chloride. 

5. A process for producing 1 ,2-dichloroethane, which comprise reacting chlorine in 1 ,2-dichloroethane containing 
chlorine with ethylene. 

6. The process for producing 1 ,2-dichloroethane according to claim 5, which further comprises a step of heat recovery 
In which a reaction liquid and/or reaction gas of which the temperature has been raised by heat obtained by reaction 
of chlorine In 1 ,2-dichloroethane containing chlorine with ethylene is used for pre-heating 1 ,2-dichloroethane con- 
taining chlorine and/or ethylene, and/or as a heat resource for another process. 

7. The process for producing 1 ,2-dichloroethane according to claim 5, wherein the 1 ,2-dlchloroethane containing 
chlorine is one obtained by contacting the crude chlorine containing nitrogen and/or oxygen with 1 ,2-dichlo- 
roethane. 

8. The process for producing 1 ,2-dichloroethane according to claim 5, wherein 1 ,2-dichloroethane used for allowing 
to contain chlorine is one obtained by reacting chlorine in 1 ,2-dichloroethane containing chlorine with ethylene. 

9. A process for producing 1 ,2-dichloroethane, which comprises the following steps: 

first step, a step of converting hydrogen chloride into a gas containing chlorine, 

second step; a step of obtaining 1 ,2-dichloroethane containing chlorine by contacting the gas containing chlo- 
rine obtained in the first step with 1 ,2-dichloroethane, and 

third step; a step of obtaining 1, 2-dichloroethane by reacting chlorine in the 1 ,2-dichloroethane containing 
chlorine obtained In the second step with ethylene. 

10. The process for producing 1 ,2-dichloroethane according to claim 9, wherein the gas containing chlorine obtained 
in the first step is one obtained by oxidizing hydrogen chloride with a oxygen-containing gas in the presence of a 
catalyst. 

1 1 . The process for producing 1 ,2-dichloroethane according to claim 9 or 1 0, which further comprises the following step : 

fourth step; a step of feeding a part of 1 ,2-dichloroethane obtained in the third step into the second step for 
recycling, and getting the remained 1 ,2-dichloroethane as a product. 

12. The process for producing 1 ,2-dichloroethane according to claim 11 , which further comprises the following step: 

fifth step; a step of pyrolyzing 1 ,2-dlchloroethane as a product obtained In the fourth step Into vinyl chloride 
and hydrogen chloride. 

13. The process for producing 1 ,2-dichloroethane according to claim 12, which further comprises the following step: 

Sixth step; a step of separating vinyl chloride and hydrogen chloride obtained in the fifth step, then recycling 
the hydrogen chloride into the first step. 
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Amended claims under Art. 19.1 PCT 

1. A mothod for purifying chlorino which comprlsos separating nilrogon and/or oxygon from crude chlorine con- 
fining nilrogon Hnd/or oxygon, whoroln tho mothod compriHing contHCling thocrudo chlorine contHining nilrogon 
and/or oxygon with 1 ,2 dlchloroothano thoroby allowing to absorb chlorino In tho crudo chlorino containing nitrogen 
and/or oxygon Into 1 ,2-dlchloroothano 

2. Tho mothod for purifying chlorino according to claim 1 , which comprlaos fooding tho crudo chlortno containing 
nitrogen and/or oxygon and 1 ,2-dlchloroothano Into an absorbing column to contact thorn 

3. The method for purifying chlorino according to claim 2, whoroln 1 ,2 dlchloroothano Is supplied to an uppor part 
of a supply part of tho absorbing column to which tho crudo chlorino containing nltrogon and/or oxygon Is suppllod 

4. The mothod for purifying chlorino according to claim 2. whoroin tho crudo chlorino containing nilrogon anchor 
oxygen is ono obtained by catalytic oxidation and/or electrolysis of hydrogon chlorldo 

5. (Amended) A process for producing 1 ,2-dichloroethane, which comprise: 

contacting crudo chlorino containing nitrogen and/or oxygon with 1 ,2-dlchloroothano thereby making chlorino 
in the crude chlorine containing nitrogen and/or oxygen to absorb In the 1 ,2-dichloroethane and separating 
nitrogen and/or oxygen from the crude chlorine containing nitrogen and/or oxygen, and then 
reacting the chlorine in the 1 ,2-dlchloroclhano with ethyleno 

6. The process for producing 1 ,2-dichloroethane according to claim 5, which further comprises a step of heat 
recovery In which a reaction liquid and/or roactlon gas of which tho tomperaturo has boon raised by hoat obtained 
by reaction of chlorine in 1 ,2-dichloroethane containing chlorine with ethylene Is used for pre-heating 1 ,2-dichlo- 
roethane containing chlorine and/or ethylene, and/or as a heat resource for another process. 

7. (Canceled) 

8. The process for producing 1 ,2 dichloroethane according to claim 5, wherein 1 ,2-dichloroethane used for allowing 
to contain chlorine is ono obtained by reacting chlorine In 1 ,2-dlchloroethane containing chlorine with ethylene. 

9. (Amended) A process for producing 1 ,2-dichloroethane, which comprises the following steps 

first step; a step of obtaining crude chlorine containing nitrogen and/or oxygen by subjecting hydrogen chloride 
to electrolysis and/or catalytic oxidation, 

second step; a step of obtaining 1 ,2-dlchloroethane containing chlorine by contacting the crude chlorine con- 
taining nitrogen and/or oxygen with 1 ,2-dlchloroethane thereby making chlorine in the crude chlorine containing 
nitrogen and/or oxygen to absorb in the 1 ,2-dichloroethane and separating nitrogen and/or oxygen from the 
crude chlorine containing nitrogen and/or oxygen, and 

third step; a step of obtaining 1 ,2-dichloroethane by reacting chlorine in the 1 ,2-dichloroethane containing 
chlorine obtained In the second step with ethylene. 

10. (Amended) The process for producing 1 ,2-dlchloroethane according to claim 9, wherein the crude chlorine 
obtained in the first step Is one obtained by oxidizing hydrogen chloride with a oxygen-containing gas in the pres- 
ence of a catalyst. 

1 1 . The process for producing 1 ,2-dichloroethane according to claim 9 or 10, which further comprises the following 
step: 

fourth step; a step of feeding a part of 1 ,2-dichloroethane obtained in the third step into the second step for 
recycling, and getting the remained 1 ,2-dichloroethane as a product. 

1 2. The process for producing 1 ,2-dichloroethane according to claim 1 1 , which further comprises the following step: 

fifth step; a step of pyrolyzing 1 ,2-dichloroethane as a product obtained In the fourth step Into vinyl chloride 
and hydrogen chloride 



8 



EP 1 411 027 A1 

1 3. The process for producing 1 ,2-dichloroethane according to claim 1 2, which further comprises the f ol lowing step : 

Sixth step; a step of separating vinyl chloride and hydrogen chloride obtained in the fifth step, then recycling 
the hydrogen chloride into the first step. 
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Fig* 1 
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Fig. 5 
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